Calcitonin gene-related peptide and cyclic AMP stimulate phosphoinositide turnover in skeletal muscle cells. Interaction between two second messenger systems.
Calcitonin gene-related peptide (CGRP) has previously been shown to coexist with acetylcholine in spinal cord motoneurons and to stimulate adenylate cyclase in skeletal muscle cells. We now demonstrate that in cultured chick myotubes whose phosphoinositides have been labeled with [3H]inositol, CGRP enhanced the accumulation of [3H]inositol mono-, bis-, and trisphosphates. Rat CGRP-I (rCGRP) (0.1 microM) elicited a transient increase in [3H]inositol 1,4,5-trisphosphate, as well as a more sustained elevation of [3H]inositol 1,3,4-trisphosphate levels. In the presence of Li+, rCGRP evoked an approximately 3-fold increase of [3H]inositol monophosphate levels, which persisted for up to 1 h. This effect of rCGRP was concentration-dependent, the half-maximal response being obtained at 1 nM. Since rCGRP also accelerated the rate of synthesis of [3H]inositol-containing lipids, it appears that the peptide acts by stimulating phosphoinositide turnover in chick myotubes. Agents that either mimic or elevate intracellular cyclic AMP also enhanced the synthesis of [3H]inositol-containing lipids, and the accumulation of inositol phosphates, suggesting that the effects of rCGRP are mediated, at least in part, via the activation of adenylate cyclase. This hypothesis was strengthened by the non-additivity of the inositol phosphate responses elicited by rCGRP and other cAMP-mobilizing agents, and by the sensitivity of these responses to various pharmacological treatments. The present results provide an example of positive interaction between cAMP and the phosphoinositide signaling system. They further suggest that a coexisting neuropeptide may exert pleiotropic actions upon its target cell by stimulating multiple signal transduction pathways.